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(54) Balloon catheter wjth light-conductive basic body 



(57) The invention relates to a catheter comprising 
a tube-like basic body with a distal and a proximal end 
and a balloon member arranged at the distal end. The 



basic body has been made so as to be at least partially 
light-conductive and comprises a light-absorbing sec- 
tion at the proximal end and a light-emitting section at 
the distal end. 
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Description 

The invention relates to a balloon catheter compris- 
ing in the usual manner a tube-like basic body with a 
proximal and a distal end. A balloon member has been s 
arranged at the distal end and a connecting member at 
the proximal end. Via the connecting member for in- 
stance a gas or liquid under pressure can be supplied 
to the balloon in order to expand the latter. 

The balloon catheter according to the invention has >o 
a basic body which has been made so as to be at least 
partially light-conductive and comprises a light-absorb- 
ing section at the proximal end and a light-emitting sec- 
tion at the distal end. When treating a patient, fight can 
he supplied with this balloon catheter according to the is 
invention, from the light-absorbing section at the proxi- 
mal end to the location of the distal end of the catheter. 
There is in particular a need for this when fitting a stent 
made of a plastic material, curing due to the action of 
light, inside the patient. The folded stent is manoeuvred, so 
together with the catheter, to the required position. Next 
the stent will be expanded and, in expanded state, cured 
by means of irradiation. When cured, the catheter is re- 
moved and the stent will remain, in expanded state, be- 
hind inside the vessel, for instance the blood vessel in- zs 
side of which it has been fitted, in order to keep it patent. 

As, according to the invention, the basic body itself 
has been made so as to be at 'least partially light-con- 
ductive, there is no need for a separate light conductor, 
so that the effective cross-section of the catheter can 30 
remain limited. 

A first advantageous embodiment is characterised 
in claim 2. The inner tube-like member is guided out of 
the outer tube-like member at the proximal end, so that 
at that point light can be admitted into it by means of a 3S 
source of light. 

At the distal end the inner tube-like member extends 
along the centre line of the balloon member and can 
consequently emit light evenly around the entire circum- 
ference of the balloon. 40 
A suitable embodiment is characterised in claim 3. 
Another embodiment of the invention is character- 
ised in claim 4. The braided layer of Oght-conductive fi- 
bres constitutes at the same time a reinforcement with 
which desired properties of the basic body, such as for 4S 
example the torsion stiffness, can be influenced. Differ- 
ent fibres, such as for instance thin metal wires, can of 
course also be incorporated in the braided layer in order 
to promote the required properties. 

If the basic body has been made in such a way that so 
a coating has been applied to the braided layer, this 
coating is preferably stripped of a section of the tube- 
like member situated inside the balloon member, so that 
this forms the light-emitting end-section. 

In order to guarantee uniform irradiation of the bal- 55 
loon and consequently of the stent arranged around it, 
the measure as set out in claim 6 is preferably em- 
ployed. 
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The light-conductive material used when manufac- 
turing the catheter according to the invention is prefer- 
ably UV-light- conductive. UV-curing materials are suit- 
able types of material for making plastic stents which 
are to cure due to the action of light. 

The invention win be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Figure f shows a partly cut away view of a catheter 
according to a first embodiment of the in- 
vention. 

Figure 2 illustrates the end-section of a second 
embodiment of a catheter according to th 
invention. 

Figure 3 represents a view of a third embodiment 

corresponding to figure 2. 
Figure 4 is a cross-section along the line IV-IV of 

figure 3. 

The catheter 1 according to the invention shown in 
figure 1 comprises a basic body 2 which, in the case of 
this embodiment, is made up of an outer tube-like mem- 
ber 3 and an inner tube-like member 4 extending 
through a lumen thereof. A balloon member 5 has been 
arranged on the distal end of the basic body 2. This bal- 
loon member 5 has been fixed with a relatively proximal 
end-section 6 to the outer tube-like member 3. 

The inner tube-like member 4 extends further in a 
distal direction than the outer tube-like member 3, as far 
as a catheter-end-section 8 inside of which it is connect- 
ed with the end-section 9. 

The relatively distal end-section 7 of the balloon 
member 5 is fixed on the catheter-end-section 8. 

At the proximal end of the basic body 2 a connecting 
member 11 has been arranged. This connecting mem- 
ber 11 comprises a connection 12 which is connected 
with a channel 25 which is formed by the remaining 
cross-section between the inner tube-like member 4 and 
the wall of the lumen of the outer tube-like member 3. 
Via this connection liquid or gas under pressure can b 
supplied to or removed from the balloon member 5 in 
order to make the latter expand or contract respectively. 

The inner tube-like member 4 has been guided out 
of the connecting member 1 1 via a connection 1 3. At the 
site of the connection 1 3 the channel 25 has been closed 
off by means of a seal 24. 

With the embodiment illustrated, the inner tube-lik 
member 4 has been made of a light-conductive plastic 
material in the form of a tube-like extrusion profile. The 
end-section of the tube-like member 4 which has been 
guided out of the connecting member 1 1 , forms a light- 
absorbing end-section 1 5. into which light can be admit- 
ted by means of a, schematically indicated, source of 
light 16. The fight passed into the light-absorbing section 
15 by the source of light 16 is conducted through this 
tube-like member 4 to the distal end where the tube-like 
member 4 lorms a light-emitting section 17. In order to 
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conduct the light admitted to the light-emitting section 
17, the outer wall of the inner tube-like member has 
been given a smooth finish. At the light-emitting end- 
section 17 situated inside the balloon member 5, this 
tube-like member has been roughened, for instance by 
grinding. As a result the light wiP be emitted in a radial 
direction and irradiate the inside of the balloon member 
5. As the balloon member 5 has, in the usual manner, 
been made of a translucent materia], the direct sur- 
roundings of the balloon member 5 will be irradiated if, 
by means of a source of light 16, light is introduced. Thus 
a stent, made of a material curing due to the action of 
light, which has been arranged around the balloon mem- 
ber 5, can be cured. 

At the proximal end of the catheter 1 a connecting 
element 20 has been received inside the lumen 22 of 
the inner tube-like member 4. This connecting element 
20 has a lumen 21 which is thus connected with the lu- 
men 22 of the inner tube-like member 3. Via the connec- 
tion 20 a guide wire can be introduced into the lumen 
22. At the distal end the lumen 22 connects to a channel 
23 inside the catheler-end-section 8, so that the guide 
wire can extend through the entire length of the catheter 
and the catheter can be advanced by passing it over this 
guide wire. 

At the proximal end, the inner tube-like member can 
also be manufactured in such away that the light will be 
admitted all round the circumference, so that a separate 
connection, such as the connection 20, is superfluous. 

The catheter 30, partly illustrated in figure 2, com- 
prises a basic body with an outer tube-ffce member 31 
which has been made so as to be light-conductive. The 
end-section 32 of the outer tube-like member, situated 
inside the balloon member 33, has been manufactured 
in such a way that the light admitted at the proximal end 
is emitted. Thus, the inside of the balloon member 33, 
and in particular the surrounding area, is irradiated in a 
similar manner. 

The outer tube-like member 31 can obviously ex- 
tend as far as the relatively distal end of the balloon 
member 33. In the wall of the outer tube-like member 
31 , one or more holes are arranged for supplying and 
removing medium-under pressure, for the purpose of ex- 
panding the balloon member. 

With the embodiment of the catheter 40 as illustrat- 
ed in figure 3 the basic body 41 again comprises an out- 
er tube-like member 42 and an inner tube-like member 
43. A balloon member 44 has been arranged in the man- 
ner described above. 

The inner tube-like member 43 comprises a braided 
layer 47. As can be seen hi particular in the cross-sec- 
tion of figure 4, the inner tube-like member 43 has been 
made up of an inner layer of plastic material 46 sur- 
rounded by a braided reinforcing layer 47, which in its 
turn is surrounded by a coating of a plastic material 48. 

The layer 47 has been braided of light-conductive 
libres which can conduct the light from the proximal end 
of the catheter lo the distal end. 



The section of the tube-like member 43 situated in- 
side the balloon member 44 has been stripped of its out- 
er coating 48, so that at that point the braided layer 47 
is uncovered. The light admitted at the proximal end can 

s thus be emitted inside the balloon member 44. 

Obviously also the outer tube-like member can be 
manufactured in a similar manner so as to comprise a 
braided layer of light-conductive fibres, in which case 
this outer tube-fike member extends into the balloon 

10 member where, rf applied, it is stripped of its coating. 

Because the light-conductive material has been re- 
ceived in the basic construction of the basic body, the 
catheter according to the invention can be manufac- 
tured so as to have the same dimensions as a similar 

>5 catheter without light-conductive properties. In particu- 
lar the cross-section of the basic body can thus remain 
limited. 



20 Claims 

1. Catheter comprising a tube-like basic body with a 
distal and a proximal end and a balloon member ar- 
ranged at the distal end, wherein the basic body has 
25 been made so as to be at least partially light-con- 
ductive and comprises a light-absorbing section at 
the proximal end and a light-emitting section at the 
distal end. 

30 2. Catheter as claimed in claim 1, wherein the basic 
body comprises an outer tube-like member and an 
inner tube-like member and wherein the inner tube- 
like member has been manufactured in such a man- 
ner so as to be light-conductive. 

35 

3. Catheter as claimed in claim 2, wherein the inner 
tube-like member is an extrusion profile made of a 
light-conductive plastic material. 

40 4. Catheter as claimed in one of the previous claims, 
wherein the basic body comprises at least one tube- 
. like member comprising a braided layer with light- 
conductive fibres. 

45 5. Catheter as claimed in claim 4, wherein a coating 
has been arranged on top of the braided layer and 
the coating has been stripped of a section of the 
tube-like member situated inside the balloon mem- 
ber which forms the light-emitting section. 

so 

6. Catheter as claimed in claim 4 or 5, wherein the 
light-emitting section has been made in such a way 
that light is substantially emitted in a radial direction. 

55 7. Catheter as claimed in one of the previous claims, 
wherein the basic body has been made in such a 
manner so as to be UV-light-conductive. 
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FIG. 4 
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